EARLY in 1908 I had occasion to take part in a discussion upon exophthalmic goitre, and as a contribution towards this mentioned the cases in which I had up to then tried X-ray treatment, the results obtained, and the conclusions reached. At that tiIne the number of cases which I had dealt with was twenty, but, as was pointed out, miiany of these attended on so few occasions that they could be dismissed from consideration, whilst a certain number, and these the majority, were early cases of a mild type. Still, a few were of the usual inarked type as regards symptoms, &c., but none were so ill that they could not be treated as out-patients and come from various distances to the hospital each time the X-rays were applied. The results obtained were on the whole so encouraging that there was a very clear indication to persevere in this line of treatment, and the conclusions one came to were briefly that:
only other point was the question of skin protection, and whilst we had browning and occasionally redness of the area of skin exposed, in those cases where three or four layers of boiler-felt had been interposed between the skin and the tube no skin effect had followed.
The technique in each case was to give exposures of from five to ten minutes, of course recognizing the fact that a statement of this kind conveys no inform-ation of any sort to other workers. These exposures were given alternately as a rule to either side of the neck every day or every other day according to the severity of the case and the result of the treatment, and were always suspended immediately on the slightest appearance of alteration in the colour, &c., of the skin exposed, and were suspended until such time as this was again normal.
The question of exposure, and measuring it, is of some importance, but, froml a practical point of view, in a large and busy department responsible for all the electrical treatm-nent of the infirmary, when thirty or forty cases a day often attend for treatment alone, when about 1,500 cases of all sorts are dealt with yearly for X-ray diagnostic purposes, when the instrumentation is totally inadequate and hopelessly out of date, and when the work is being constantly interrupted in all kinds of ways, it has been found absolutely impossible to do anything else as a routine measure than to estimate our exposures by time-i.e., so many minutes so many times a week, and to have a standard length of spark-gap for the tubes, with a standard amount of primary current in voltage and am-lperage, and a standard distance of anode from skin. Then to us working in the department the time nmethod of measuring the dose is to a certain and limited extent a more or less fixed quantity, and the actual dose is regulated more by the number of times per week than bythe actual number of minutes each time.
Since the publication of this series of cases our department has dealt with about twelve more, all of which-if the treatnient was continued for a long enough time-have derived considerable benefit.
For the purpose of this paper I only intend this evening to dwell particularly upon six of these, of which the notes are more or less complete, and to make my remarks of any value it will be necessary to enter into these cases with some amount of detail. E. C., a female aged 28, a typewriter, came into hospital in May, 1908, with a history of glandular swelling of some few months, and with rather prominent eyes. She was very nervous, had tremors of the fingers, and her pulse was 124. She had been compelled to give up her work. After eleven days in hospital she left and was treated as an out-patient in the X-ray department. From June 1, 1908 , to January 4, 1909 , she had in all sixty-five exposures to X-rays, all to the right side of the gland, and all of ten minutes' duration. (Ten hours and fifty minutes X-rays altogether.) On February 5, 1909, she reported herself as " very much better in every way and able to follow her employment as a typewriter quite easily." Though the tremors of the fingers remain she has lost most of her nervousness. The prominence of the eyes has markedly diminished. She has no palpitation at all. The gland has diminished in size, and her pulse, after coming to the hospital, was only 108. It is to be noted that between June 1 and July 1 the pulse-rate dropped from 124 to 94. C. D., female, aged 28; treated as an out-patient; attended on June 29, 1908. She had had an enlarged thyroid for three years; she had finger tremors, bad headaches, and was in a very nervous condition. There was slight exophthalmos, more marked in the right than the left eye, and the right could not be closed without a special effort. The thyroid was prominent, but not very large, the neck measurement in the largest part being 13 in., the right side rather larger than the left. She suffered much from palpitation and perspired very freely. The pulse was 130. From June 29 to September 9 she had thirtyseven exposures of ten minutes each, all to the right side. Seen on February 5, 1909, she reported herself as very much better in all ways. The nervousness was improved, as also were the headaches, and the tremors of the fingers were much better. The palpitation was better and the perspiration very much less. The thyroid was not much enlarged, the right side only very slightly more than the left, and the largest circumference was 12 in. exactly-i.e., 1 in. less. The pulse, on coming to hospital, was 108.
M. G., aged 28; an in-patient. On admission, on June 15, 1908, she gave a history of having noticed the neck swelling for three months, at first on the left side and then on the right, and that her eyes had been becoming prominent for eight weeks. She was very nervous, perspired freely, and had palpitation; there were tremors of the hands and fingers. The neck measured 13 in., and was larger on the right side. The pulse was 108. Patient had lost weight. She was put on X-ray treatment on June 24, and from this date to September 7 had forty-three exposures of ten minutes each to the right side. The notes in her case sheet-not taken in the X-ray department-are a history of progressive improvement: a steady gain of weight, thyroid and exophthalmos gradually diminishing, and nervous symptoms become less marked. On July 28 the pulse-rate was 84, and this week she gained 2 lb. in weight. She was discharged on August 19 very much improved. The drug treatment in this case was calcium lactate gr. x and phosphate of soda gr. xx three times a day.
A. H., female, aged 45 ; an in-patient. She was admitted on June 25, 1908, with a history of seven years' symptoms, getting more pronounced latterly with some rapidity. The whole thyroid was enlarged, and the neck circumference 15j in. There was no exophthalmnos. 'Marked palpitation and perspiration, very nervous, with tremors of hand and fingers. Pulse 112. Exhaustion on exertion, even on walking. From July 1, 1908, to February 1, 1909, she had forty-one ten-minute exposures to the right side only. Her hospital case sheet notes progressive improvement up to July 10, the pulse-rate then being from 80 to 90, whilst the nervous symptoms had abated considerably. After this date she became an out-patient. On September 28 she was not so well, and was sent away from home into the country for a conmplete rest, and had no X-rays from September 7 to December 9. On the latter date X-ray treatment was recommenced, and on February 5, 1909, it was noted that the neck circumference was 131 in. (i.e., a drop of 1 3in.), and the right side was noted to be flatter than the left. Her perspirations have ceased, but she still has palpitation on exertion, and the tremors of the hands are marked. On the other hand, she can do miiore without exhaustion, and expresses herself as feeling very much better.
L. H., aged 25; an in-patient. The duration of her illness has been four or five years, with several more or less acute attacks, and the last exacerbation of symptoms has lasted ten weeks. She is a telephone girl and cannot continue her work. She was admitted on May 18, 1908; her pulse was 124 and her respiration 36; she had marked exophthalmos, the right eye being more prominent than the left; von Graefe's sign present, especially in the right eye; she was very excitable and nervous, with miiarked tremors of hands and fingers; the thyroid was greatly enlarged, with the right side the largest; she suffered from palpitation, and perspired very freely. This was a very marked, bad case of long duration. Her neck measurement was 14 in. This case remained in hospital, mostly in bed, from May 18 to August 21, and had X-rays applied to the right side of the neck fifty-four times, the first six for ten muinutes, the rest for five minutes. On the whole she steadily improved all the time, but the pulse-rate varied very much-some weeks there would be a marked drop, and at other times it would go up, even in bed, to 120 and even 140. Towards the latter part of the time there was a nmarked increase in weight-as much as 5 lb. in one week and 33 lb. in another. She left hospital on August 21, went for a holiday, and then had a few more X-ray exposures, eight in number, in Manchester, where she was also put on thyroidectin. On December 17 she was able to resume her duties as a telephonist, and on February 13 I had an opportunity of again examining her. On this date the improvement was obvious. Her neck mieasured 14 in., but the gland was obviously snmaller and the right side distinctly flatter and smaller than the left; the increased size of circumference was due to the general gain in weight; from a thin girl she had now become quite fat and plump.
She is so much better that, as she herself put it, " she can work like a black " and has " lost all the puffing and panting and can run up and down stairs." The exophthalmos is altogether different and is not particuilarly noticeable; both eyes are shut completely and easily and remain shut during sleep; there is no tremor of the fingers and no palpitation, but she still remains rather nervous; her pulse, after a long railway journey and coming to see me, was 104. It is to be noted that the improvement has been much more marked during the past two months than when she was in, and first came out of, the hospital; this seems to me to be progressive and the after-result of X-ray influence.
The last and, from one point of view, the best case is that of M. A., aged 25, female. She was admitted to hospital on April 11, 1908, with all the symptoms of a marked case. The neck had been swelling for eighteen months, and the eyes becoming prominent for twelve months.
Her nervous condition was very bad; she was very restless when in bed, with marked tremors of fingers and hands. Pulse on admission was 144; thyroid generally enlarged, including the isthmus, the right lobe being the largest; maximum circumference of neck, 141 in.; very marked exophthalmos; palpitation bad, and profuse perspirations; she had lost weight and was very badly nourished. Now this case remained in bed in hospital from April 11 to July 1 under medical treatment, Leiter's tubes, potassium bromide, thyroidectin, iodides, iron, and other things being used. She steadily went from bad to worse, losing weight all the time and all the symptoms increasing in severity. When X-rays were suggested on July 1 the patient was extremely ill; her weight was 4 st. 91 lb. When I first saw her I took her to be an old woman (her age was really 25) ; marked exophthalmos, very generally enlarged thyroid, visible throbbing in carotids, some jaundice, constant vomiting, and steadily getting worse each week. I cannot exaggerate the gravity of the case; she was in an extremely serious condition, and Dr. Hay, who was then attending her, thought she was going to die. We started X-rays on July 1, and from this date to July 30 she had twenty-five ten-minute exposures, at first to the right side only, but very soon alternately to each side. On July 18 it was noted in her case bookand I had nothing to do with those notes--patient's symptoms are greatly relieved, no vomiting for some days, less nervous, eyes less prominent, tremor less marked, thyroid iimuch softer and smaller, has gained 41 lb. last week. Again on August 5: Patient's weight now 5 st. 41 lb.-.e., a total gain of 9 lb. since X-rays started. From August 1 to September 2 thirty-one exposures alternately to each side. Then for some reason she relapsed, lost weight with extraordinary rapidityas much as 11 lb. in one week. This relapse passed off, and from Septenmber 28 to October 10 eight more exposures were given, and on October 18 she was so much better as to be able to go home. She was not seen again until December 11, when she was improved in all ways. From December 7 to January 18, 1909, she had eight treatments to right side only. On February 9, 1909, she came to report herself and was so changed that we did not know her. She had, so to speak, regained her youth, and was so fat and well-looking as to be unrecognizable. The neck measurement was 14 in., but this was due to flesh, as it was obvious that the gland was greatly dinminished in size. No perspiration, exophthalmos markedly less, nervous system reduced to slight finger tremors, pulse 88 only after the exertion and excitement of coming to the infirmary to report herself. I have the authority of Dr. Hay for saying that it was his opinion that this woman owed her life to X-rays.
And now, gentlemen, these are my cases, and I have endeavoured to relate the salient points to you without exaggeration, and without trying to make out for X-rays miiore than they deserve. I have no doubt whatever, in my own mnind, that the judicious administration of X-rays is of the greatest value in exophthalmic goitre. Almost from the first symptoms begin to abate, and I would draw attention to the fact that this has been noted in the case sheets of three cases treated as in-patients by independent observers. It is interesting to note that the pulse-rate, which in my earlier cases almost always showed a marked drop after very few treatments, in the very bad cases treated in hospital did not do so, but in all of them later on, and when general imilprovement occurred, the pulse-rate dropped very considerably. It is certainly very necessary to continue the application of X-rays for a long time and in good doses. I followed out the idea of only exposing one side of the gland in miost cases, but in the last, the worst case, things looked so desperate that for a time both sides were treated alternately.
The imiethod of protecting the skin with felt-we used three or four layers of boiler-felt in each case-has enabled us to push X-rays and to use them with much more confidence. In not one of the latter cases had we ever to suspend treatinent on account of any skin effects; in not one of the cases did the skin even brown, much less redden. This is of vast importance. I note, in a paper by Pfahler in the New York ]ledical Joutrnal for October 24, 1908, he says: " The treatment should be localized upon the goitre and may be carried to the point of producing a mild dermatitis, but not more." This is a dangerous doctrine and an unnecessary one. In any case I have had to treat of any kind in which it was not necessary to affect the skin for some time I have always used boiler-felt as a skin protection. Giving longer and nmore frequent doses of X-rays than formerly, in not one single case have I ever seen even any redness of the skin supervene. On the other hand, as evidencing the danger of Pfahler's dictum, on December 10 of last year I saw one of the cases of goitre which we had treated in 1906, on and off from January 22 to August 22. During this time she had forty-one treatments, alternating to each side-i.e., averaging twenty on each side -and yet this girl, who had slight redness and some scuffiness of the exposed area following this, but never anything else, when she presented herself eighteen months or more afterwards had, although cured of the exophthalmic goitre symptoms, an extremely ugly telangiectasis, which was progressing over the whole of the skin area exposed, and which was very disfiguring. Other interesting points of these latter cases are the great diminution observed of the exophthalmos in the bad cases-a point of very great importance from the patient's point of view-and also the diminution of the size of the thyroid, and it is also to be noted that in several of the cases the side treated, larger than the other in the first place, was at the end of the treatment, or when the patient was seen later on, the smiialler and flatter. In view of the last case quoted (M. A.), where death was immlinent, and the disease as bad as is possible-I say, in view of the practical cure which has resulted here, it seems to me to be strongly indicated that no case of exophthalmic goitre ought to be operated upon until a complete and satisfactory trial -of X-ray treatment has been made. It will be of no use doing this tentatively and after a few weeks giving it up as being of no use and rushing into operation; before this conclusion is arrived at it is necessary that a long-continued course shall have been conducted by, or under the supervision of, a skilled and competent specialist. Too much X-ray work is still being carried out by chenlists, instrument makers, and others, and in hospitals by dispensers, nurses, and unqualified assistants of all kinds, either under no expert supervision at all, or merely under the general direction of an honorary visiting physician or surgeon who has no experience at all of the niceties or otherwise of X-ray work. It is time that all this came to an end, and if X-ray work, either diagnostic or therapeutic, is to be carried on either in hospital or out of it, this work now should be entirely in the hands of qualified medical men.
In conclusion, I have to thank Drs. Bradshaw, Abram, Buchanan, and Hay, physicians to the Liverpool Royal Infirmary, for allowing me to refer to cases primarily under their care.
DISCUSSION.
Dr. G. A. SIMMONS asked what were the factors which Mr. Holland used. Mr. Holland had explained that he could not give the exact factors, but would he give an approximate idea about it, as to what were the average spark-gap, distance, &c.'?
Dr. MANDERS said the most important item in the paper to him was the use of boiler-felt as a filter for the rays. He did not suppose it was yet quite known what X-rays really are: whether a bombardment of electrons, or whether they are waves. His view was the latter-waves of various frequencies. It was much better to stop the undesirable waves by allowing them to be buried in the felt than to allow the skin to filter them. Waves of very high frequency stayed in the skin and disintegrated it. He did not know whether that was the generally accepted idea, but he thought it probable.
Dr. BATTEN said he had only treated two cases of exophthalmic goitre with the X-rays. He did not give more than twenty exposures, when there was some slowing of the pulse, and a reduction in the size of the goitre. Both cases relapsed, and he understood the reason was that the dosage had not been continued long enough. He used felt, and there was no sign of skin trouble. He saw one of the cases yesterday. It was a year and a half since he treated it, and there was still no skin trouble. He thought felt or something of the kind was essential.
Dr. HEATON asked whether, during the treatment, the patients were resting, or were they allowed to walk about?
Dr. H. D. MCCULLOCH asked whether Mr. Holland could throw any light on the pathological condition, and as to how the actinic effect of the rays was brought about on the gland tissue, or on the colloid material. Also, how the reduction in size of the gland compared with the reduction in size of neoplasms exposed to the X-rays-i.e., ordinary rudimentary tissue. He was for many years in a part of the Himalayas where there was much goitre, which was treated witlh red iodide of mercury ointment. It was almost intolerable for people with sensitive skins; but so successful was its effect that those people used to steal it and send it to their friends. How the application of that was therapeutically related to X-ray treatment it would be interesting to know. Dr. A. HOWARD PIRIE asked whether Mr. Holland considered that the felt which he used was of importance in filtering off the soft X-rays or the ultraviolet rays. Also, did he not do as well to exclude light from the patient's skin ? The ultra-violet rays were more particularly harmful to the skin than were the soft X-rays. He had been particularly interested in the remarks as to the one-sided or local action of the rays; the gland on the side exposed went down, but not the other. He (Dr. Pirie) had seen that local action recently, in a case of lymplhadenoma, where one mass of glands to which the rays were applied disappeared, whereas other glands, not so treated, did not disappear.
Dr. REGINALD MORTON said his experience at the London Hospital bore out what Mr. Thurstan Holland had stated. In cases of the disease treated by the rays the puffiness of the skin and the nervousness became improved, the pulse was slowed, and there was a reduction in the size of the tumour. At the same time there was an increase in the body weight. In one respect his experience differed from that of Mr. Holland namely, that he had not noticed so regularly and uniformly a reduction in the exophthalmos as the result of treatment. That day he saw two cases in which the exophthalmos was very marked, and while the patients were better in every other respect, he did not think the exophthalmos was perceptibly reduced. In those cases, however, the eyes were very prominent indeed. Still, in cases with less severe exophthalmos the eyes had not improved very much as a result of the rays. He was as keen on arriving at a satisfactory method of dosage as anyone could be; he had tried various chemical methods, but had given them all up. He did not regard the Sabouraud method as satisfactory for ordinary medical cases, such as malignant disease, or the leukemias, or exophthalmic goitre. It gave one fixed dose, but that was not what was always wanted. He regarded Kienbock's as the best; it was quite accurate, though in matching tints the personal equation came in to some extent. The fault of all those systems was that there was too much margin left for this personal factor. The method which they had arrived at in the London Hospital, which was as satisfactory as any, was to use a Miiller tube, with an alternate spark-gap of 5 in. He intended to keep it high, so as to avoid superficial action on the skin. The current he passed through was practically always 1 ma., or between 0-8 and 1. The exposures took place 10 in. from the anti-cathode, and the duration of exposure was fifteen minutes. But in all cases the skin was protected with one or two layers--according to the condition of the tube of ordinary lint soaked in a saturated solution of sodium tungstate. He strongly recommended that material, as it was very cheap, so that a separate piece could be used for every patient, and afterwards thrown away. He did not think he had had a single case of dermatitis in his department in the last four years, though thirty to forty cases were treated daily, and some were under treatment for months. In some cases, such as malignant disease, one felt that the rays were doing so much good that even if a little telangiectasis were produced, that was of secondary importance compared with tha effect on the major disease. The MIuller tube was convenient and handy, but the fault he found with it was its system of regulation. For the first two or three times the vacuum could be reduced satisfactorily, but subsequently it lasted only a short time. He thought that the osmo regulators were much better. Probably the best device was the recent porcelain valve of Bauer; the vacuum seemed to be as permanenlt as the original exhaustion. It introduced a certain amount of atmospheric air, but he did not think one got the same gas when using the Mffller regulator.
Mr. GILBERT SCOTT said he did not know whether there was any recognized reason for such cases doing so .well, and asked whether any patients got markedly worse during the treatment. It was certainly very striking to notice the amount of weight which they sometimes put on with the treatment. One patient was said to have put on a stone in three weeks, which seemed almost incredible, yet it seemed much the usual thing. With regard to the local effect of the rays, if only one side were treated, according to Mr. Holland's method, t4e rays should be directed through the neck laterally, the opposite lobe thus getting a small dose. X-rays had often an enormous effect on the nervous condition of the patient, and he suggested that they might be used in cases of neurasthenia, in which the nerve symptoms were much the same as those in exophthalmic goitre. In neurasthenia the rays could be applied to the normal thyroid gland.
Mr. THURSTAN HOLLAND, in reply, apologized for the inexact measurements as to dosage, but, as Dr. Morton had said, the various chemical methods were impossible of application in a busy general hospital, however well they might be in one's own consulting room. He was aware that the personal equation came in; but an attempt was made to keep a standard by always using the same apparatus, voltage, amperage, and spark-gap, with the tubes in the same condition, as verified by periodic testing. His usual milli-amperage was between one-half and one. It was important for the disease under discussion to give enough X-rays. If only one side of the gland was treated, and the skin was not burned, no harm was being done. He had only had one relapse, and that was of brief duration. He thought anyone who had seen a patient die forty-eight hours after the operation for goitre would hesitate to recommend operation in future before trying X-ray treatment. The total exposures of the cases varied from eleven to six hours, but it was spread over periods of several months. Three or four layers of felt had been in his hands an absolute preventative of dermatitis. The exact method in which it acted as a filter did not interest him nruch; the great point was that it did so. He was not a pathologist, but he considered the action of X-rays in this disease must be destructive.
By treating exophthalmic goitre for a year or so with X-rays one might cause myxcedema if the whole gland was exposed. He would press the treatment, especially in bad cases, on both sides for a time, and then continue on the larger side; but enough rays mnust be given; one must not be disheartened by slow progress at first. He believed that hitherto enough rays had npt been given for the condition.
